Introduction following fractionation as previously described (Murakami et al., 2002) . Briefly, the 134 cells were harvested by centrifugation at 10,000 x g for 20 min, washed twice with 10 135 mM HEPES-NaOH buffer (pH 7.4) containing 150 mM NaCl, suspended in 10 mM 136 HEPES buffer (pH 7.4) with 10 µM E-64 and disrupted in a French pressure cell at 100
137
MPa. Unbroken cells and large debris were removed by centrifugation at 1,000 x g for 138 10 min, and the supernatants (whole-cell lysates) were subjected to ultracentrifugation 139 at 100,000 x g for 1 h. The precipitates were suspended in 10 mM HEPES buffer (pH subjected to ultracentrifugation at 100,000 x g for 1 h to yield the bacterial outer 143 membrane fraction as the precipitate.
144
Sucrose density gradient centrifugation. Sucrose density gradient centrifugation 145 was performed as previously described (Shoji et al., 2013) .
146

Supernatant fractions. A vesicle fraction (v.f.) was obtained by ultracentrifugation
147
of the supernatants at 100,000 x g for 1 h at 4°C. Proteins in the supernatant fraction 148 without vesicles were precipitated with trichloroacetic acid and used for SDS-PAGE 149 and immunoblot analysis as a particle free fraction (p.f.f.).
151
Gel electrophoresis and immunoblot analysis
152
SDS-PAGE and immunoblot analysis were performed as previously described (Shoji et 153 al. 2010 (Shoji et 153 al. , 2011 . 
Dot blot analysis
156
Dot blot analysis was performed as described previously (Shoji et al., 2011) terminated by the addition of 45% acetic acid, and the released MCA was then 175 measured at 465 nm (excitation at 365 nm) on a fluorescence spectrophotometer.
Results
179
Immunoblot analysis of various P. gingivalis strains with anti-PGN_1416 antiserum
180
Cell lysates of P. gingivalis ATCC 33277, W83, TDC60, TDC117, TDC275, GAI7802,
181
SU63 and HG66 were subjected to immunoblot analysis with anti-PGN_1416 antiserum.
182
As shown in Figure 1a , all of the strains except HG66 exhibited diffuse protein bands 183 with molecular masses of 50 to 120 kDa, and all the strains, including HG66, had a 184 discrete protein band with a molecular mass of 95 kDa. We constructed a 185 PGN_1416-deficient (pepK) mutant, which showed no reactivity to anti-PGN_1416 186 antiserum ( Fig. 1b) , verifying that the reactive protein bands were derived from of the wild-type strain, whereas it was not detected on that of the porK or porT mutant
227
( Fig. 2d ). was significantly attenuated and not dependent on a protein concentration (Fig. 3a) .
241
Conversely, the ability to digest an Arg-X peptide bond was detected in both the kgp and 242 kgp pepK mutants (Fig. 3b) Interestingly, a Triton X-100-insoluble fraction of the total membrane fraction from the 261 kgp rgpA rgpB mutant showed no Lys-specific activity, whereas that of the kgp mutant 262 did show Lys-specific activity (Fig. 3c) . To investigate whether the Rgp proteinase 263 influences activation of the Lys-specific serine endopeptidase, the kgp rgpA rgpB and 264 kgp pepK mutants were co-cultured, and the Lys-specific activity of the Triton 265 X-100-insoluble fraction of the total membrane fraction from the co-culture was 266 determined. The Lys-specific activity of the co-culture was dependent on protein 267 concentration and was clearly higher than that of the kgp pepK mutant. The activity
268
was approximately 60-80% of that of the kgp mutant (Fig. 3c) .
269
To investigate the effects of gingipains on the molecular masses of various forms of 270 PepK, various gingipain-deficient mutants were subjected to immunoblot analysis with 271 anti-PepK antiserum ( Fig. 4a and b) . The diffuse protein bands in the gingipain-null 272 mutant (kgp rgpA rgpB) migrated at higher molecular masses than that of the wild-type.
273
In connection with the change of molecular masses of diffuse protein bands, the 46-kDa No inhibitor 100
Inhibitory effects of proteinase inhibitors on the Lys-specific endopeptidase were calculated using the following formula: (difference of the activities of KDP129 and KDP601 in the reaction mixture with inhibitors / difference of the activities of KDP129
and KDP601 in the reaction mixture without inhibitors) x 100 (%).
